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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a stable complex and at the 
same time achieve a fluorescent labeling method by utilizing the 
complex having a long fluorescent life and intense fluorescence by 
forming β-diketone structure shown by a specific formula for. 
forming a rare earth ion and a complex in a molecule and a structure 
for containing a bonding group with a substance to be labeled and a 
hydrophilic group. 

SOLUTION: A reagent is composed by containing β-diketone 
structure that is shown by formula (in which, R2 and R3 indicate 
r spectively abeta;-diketone group that is bonded with the ortho or 
m ta position of benzene ring) for forming at least a rare earth ion 
and a complex in a molecule, the bonding group with a substance to 
b labeled, and a hydrophilic group. At least two or four β- 
diketone structures are included and operate as a tetradentate or 
octadentate ligand for the rare earth ion. In the molecule, a 
hydrophilic part and a bonding group for labeling an organism 
substance are contained. The bonding group with the substance to be 
labeled reacts with a substituent to form a covalent bonding group. 
The hydrophilic group introduces hydrophilic property for easily 
adjusting, storing, or using a labeling reagent in a water solution. 
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( 0 0 5 6 ] Si U^WHH^Ollttfcttftf 

U*) . ftfrtttt. -NCS, -NCO. -COjH. 
-COX. -CO,R s . -N 2 X. -Nj. -NH,. - 
X. -CH 2 X. -SH. -SOjX. -S0 3 H. tti 
tt-SO,CF,*»»4U». R 9 £t/Ttt. 3 

(id. aaT*s*i6ftw*c»iLv^ 

[0057] 



[4:6 7) 



o 



Ht68) 



o 



SO3N8 



-(11) 



(12) 



Xfcl/Ui. F. CI. Br, I. 4fctt-NH 
(CH,) t -NCS. Jtfctt. «<19. tfttta4)T9c 

001a ( Steffi u < u 1 *»6 4 ifcosa ) rr< 
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Ht69) 



-NH-Q- 



NCS 



HL7 0) 



•(13) 



■•(14) 



x . 1 l rxnfhmi * y(c« 1 81Efi^t 
Rio R12 




*• h VST* o T ±4>(1) T«WUfc«Bg & 4 fc <0 

tmx-hh. 

[0060] R.*H^ri48EW4«B 

4, 

O CH2CO2H 

II I 



5r4. wimti^ximizmnzw «tk 

[0058] Aftfl&tt. HRS(15) T'3l3*l6i8;jS$- 
(0059) 

Hfc7i] 



•(15) 



(0061 ) ifc. R,'tt. ±TM!MMO0!>4-£; 

JWWCHHBstW). 5L<tt(l»r«5*iftt<W 
Blti. 
(0062) 
1*7 2] 



CH2CH2R17 0 
I 11 



-R16-C-CH2- N-CH2CH2- N -CH2-C-R18- 



•(17) 



Ut73) 



CH2CO2H 



CH2CO2H 0 



0 

» I 

- R19 - C - CH 2 - N- CH 2 CH 2 - N-CH2CH2 - N - CH 2 - C-R21- 



I 



CH2CH2R20 



(18) 



ZZT. R )6 . R 18 . R 19 . R„(i. -NH-. -NH 
NH-. -NHNH-SO,-. - NH (CH ? )„NH 

-..-NH (ch 2 ) ,mi-so t -x'i>iitmi 
w,mt,miz+#tcm&. /s^gHopHT-oastt. 
(0063) tn.W9mm^m^x'hhK„. r 

_1 0 0 6 4 ) <MB0ft)*«) *JHB(c*ft>*itt( 
K<rmi.®.zWlXT*M yl . SfttbZttflif 



r«AL. %E<oi.mzti\.->x®mmm*&£tT 
f4>ix£m\i. tktzmvTntztiUTim 

£l££8:CIHIISft.4l>0>T$rK asf^fljorif 
£4ft4. 4*. OTTWM-*SB*W(:ovvttt. 
(0065) »-!««. 



7fr*a : sfifr#* i/\s-h®tcr>?74 *£y 

m-t>i>. 7tf/msw«oMi ix 

A' -7xX/U7*h7x/>\ 2-7*f/WJ* 

y*/f*7 x y < xXy/f ^7 x y t %{£7±+frt 
CDKfcl,z£~>Z£gLZht>. ) . *^)V-A. A' , 
4" -r^7x-/U^rh> (4. 4' . 4' ' -ffr7 
x-)l*byl &fc 7* f k OKElC i o T ? n 
) , 2-nf/W7iy, 2-7-fef7U*>V 

lzX->T£f&Ztlh. ) , 4, 4' -yr-bf-^-o- 
r^7x-/Ko-T/P7xr:^@ft7-t:f/^^K 
BCJt-9T4«3*i*. )*W«fWi*. 
[0066] Xf ^K-7;U*D*/kf ^r^U- hg<9 

^Drof^yiix^xAT/P. x^/i^r^/M- 
o7>U-K x^^~7/P^D^y^/x~h^ 
mf h h & . x'x 7 / W D y# /U,+r* ^ W - h 

•/Xf/i/rh77^Dt^^>-h. yxfrt^tf 

1^ % -yxfvUfjJ 7/ktotT;* I/- h . yxt/P Kt7 

WCBBUfcV^ NaOCH 3 VffiWMU\ ifctf 
4 U*8«fc ITx-tVWWWTMi*. f*Wifc£« 

kLTttx^y-/K 1, 4-iS**V>itMttlb 

[00 6 7] CCttt-Hfcl/C><-7/ltfo7 
JWfrgWii&lzo^xfflWWztf. -iMcHIBSii 

[00 68]JBZIStt. **Ur*-y*h:'*fc 

t0069JSZXm, ? M38*tt£S8A*4I 
ST*t. Witf, ±TSLfc«*ttaaWt47$y 
8i^DD^;U*z;Ht^)RBi:«l:4^*y7$ K 

10 0 7 0] JBBISfcL #Kr*fcf S M:* 
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[007 1] (S±S(7>^/>f K)*84*>N 

4 * > t & htchm^ ^x (oimjLmmti\ \ 
%±mL%4*y<Dmmt ui*. mztizmcm 
ma. mm. «jawF6#*LxB«t*ct 

I. 

..[0072] {%m&B>4*ymk<?)m. axsat 

mmt%<mmnmm*i<m^x% 
1. zuz. m&fttixmm*mii<®m 

h*!&x'hh. frfrhn&vmsfr\zo^x \>m& 

5Htttfcf^fi36»ff^JE«. B*»*fl:*ftSt 19 
81$. No.l. pp66-73) . 

[0 07 3] S<b(c, S0»^tr88. *U<*i« 
[0074 3 (SmSBHTAS) *IH]^^«fi«« 
[007 51 »B«*Hl*«£HL (i)4f»ga 
k, (ii)4f*±a>f*ytfiM|c£»l£LTSJb8a0W 

rPSL, zhizmmnt&fcztxmmmz 
mttH&x-hh. 

[0076] **ttttt. ^ y'wvm^m&t. ? 
xftbhh. m&x'&mm% (ph=9. 0-9. 

v^^SJS^tLTd, Mitt, B$^g|^3^^ 

m*m%mG7v±4£Wiizbtf-?$t>. m 
mmsmmb < e u - 

xm&Tv*4ba. mmszimLtz&m 

^. U-t7^~ • 7^-t^-^a*RICSr*i|«Uc7 
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[0077] tlTSBWW:«v\ *JHB*Jt9BL<R 
v*. 

[0078] 

[USEM (gtEffll) :M'^iacetyl-0'-bis{4** 
-(I* ' * . f ' M ' ' * .2" * .2" ' ,3' ' \3" ;-hcptaf luoro- 
4' ' \ 6" '-hexanedi on-6" ' -y] )-4 '-methylenebipheny 
I)-3.5-diaDinobenzoic acid (D8HDA) RJff ^N-hydro 
xysulfosuccinimide (Sulfo-NHS)cOStiX^f !V (NHS- 
DBHDA) . 

[ 0 0 7 9 ) ( 1 ) 3.5-dianinobenzoic acidtf>M*7tWN- 
T/Mr/Mfc 

20 inmol^3.5-diaiinobenzoic acid£lQ0 *\(0*f J- 
/MCj8fllSii\ C^g^Cp-phenylbenzaldehyde (40 a 

<* is7 hVVMHMaW) (40.5 mm 

on ztuihi. kkkbu **xr^wttifc. 

^/-^SrSfclciOO dIjUdL/c. wfiSrSB? 
-WHfLfc. 4tfcfl«**iHLTlHtU r&lctt 
100 ■!W*t*li*IkT4tfcWtS^K*ilUt 

muz (miimwx\ ac^Mtrtjtvo . c 
fcioi ^ t ^ofe#jtfe**i/fc ( i mmx-m h 

^«W«TL«r) . *MifciW*«iU *T'J< 
ifcr>£. 2-butaiione*>4>ffgfiL. M'-bisM'-nethyl 
eneMphenyl)-3,5-diaininobenzoic acid (I) £$tz. 
XSIE*tfcttOJRWi62.2rp»->fc* AUTO-HassT'4 
$40tr-?rH12l*:. C 33 H 28 N 2 0 2 (F.W.= 484.60). 
[ 0 0 S 0 ] ( 2)- N > N'-bis(4 , -metiiylenebiphenyl)-3^ 
5-diaoinobenzoic acid (I) <7)T^tVit 
5-wd10(I)££*BK (50 nl) CjDi. SaT2B«8 

7**/Hb&%7U:> . tt. »*»Bt*2-1fy7T 
JSES^Lfctt, $6<CtMcB|[(10Hol) , dichlor 
onetime (50 ml) SrjDiTSBLfc. SW:. 
fc«aSr<TCCZ»«U. »*AlCl 3 (40 mmol (8eq.)) fc 

158 HCl*£ft50 nlft*. aBS^SBtSiTIBFLfc 
mi. 28SH) . dichloroaethanefflSr^SIL. *T 
8»U te 2 S0 4 T*l6»$^c». iSET'dichlorooiethaii 
e£@£lT, N,N , -diacetyl-N.N , -bis(4 ,, -acety]-4 , - 
oethy lenebi phenyl) -3 ,5-diaoinobenzoic acid (II)£ 
fit. Cft**«>t:«IW4ik4<«WElBt««L 

t. x^&uzmmiiymix'hotz. fab-m* 



5) 

(3) N.N'-diacetyl-N,N , -bis(4*'-acety|-4'-niethylen 
ebiphenyl)-3,Wiafflinobenzoic acidj^£>£ 

(20 mo] ) S\ 20 mo]0NaH*SS$<fr£ 

^*thfio ■! tsar** tar ut. chrome* 

(II) (2 mnjol ) SrS£*THFl0 oIKSfrL 8 nol(4eq.) 
<7) hepUfluoro-n-butylic acid ethyl esterJrjDiT 
SatfBU!. C^SSr, KaHfJBSS^THFta 
aTtt«fc*TLfc. Ltffe<LTlfy^ftO«tS** 
KLfc. ?^:^*4SaT-»BB?LTEJSfcaT 
££S?5**$lOO, 20 iioisz Ha*** 
l^o&Ck. »^i«#t*U:. THF£8jES£ 
U iltlB**illT4HIU *TM:<*ofc. ftMifc 
atftfttrx^/- /P^BeftL-C. N.N'-diacetyl- . 
HJ'-bisM ,, -n ,, \l ,,, .l ,, '.2 ,,, .2 ,,, ".3 ,,, i 3 , - , -h 
eptaf luoro-4* ",6" '-hexanedion-6* ' '-yl) -4 '-methyl 
enebi phenyl )-3,5-diaminobenzoic acid (DBHDA) (III) 
fcftfc (tR^72l4%) . _ • 

[0081 ] : calc. CD for C, 9 H 34 N 2 08 

F H (F.tf. =1044.80) :C:56.33, H:3.28. N:2.6S ; fou 
nd (» :C:56.54. H:3.37. N:2.61.. FAB-HassT'1045 

1 0 0 S 2 ] (4 ) (1 1 1)OattX^f-;Wfc-HHS-DBHDA 

150 ag (0.14 Dimol)i7)(III)k, lil(31.2 mg)ON-hyd 
roxysulfosuccinieide(Sulfo-NHS)il nlODMFfcJg^L 
fc. O^TIfflf LOO. 1§S(29.6 ffig)^N,N # -dicycIoh 
exyl-carbodiioide (DCQS-jD^.. SS^KLT— ftfi 
Jf LTRBt«T8«ft. 4tfeS8t (DCUrea) Z*y 

^ilfc*»^«rXS^>7TiSES*L. NHS-DBHDA 

[008 3] (I9S6W2) 

^ V k BHHaOg^*Gly 3 (BHHQ) k *ilk Sul f o-NHS k 
^gttx^-f ;WfflS-€ly 3 (BHHCT)^^ 

[0084) (DBKHCTO** 
50gi7)KSx-f ;^C3.0g^)NaOCH3 k3.14s(10miwl) 
04. 4' -x7-fet^-o-f/W7xX/U&r/2 0m 
mo l<7)C 3 F 7 COOC 2 H 5 fclfli. Sfflfci3V>T* 

*L. 30»fiKiaaitfc. 100mIO15%ISK 

&zii^x^mmittz. mxisminom \ 

$Xi&mi. Z <T)m i: fflFTc?) 20 0ml C05?6x- 
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zvmmtmkitz. ®htitzmt®zMg&tski 
«*. ntmxffiht&z. «»i6.70gT*9. « 

51. 0 0, H%=2- 28 «S«:CX=51. 2 
2, HX-2. 6 1 l H NMRTMNiilftM 

X'bhzizmzitz. 

[0085] nhtltzB - x> h ><?)? DD^^ 

[00 86)SaiC^T. »ffT«03. 5ml<7)7D 
oi£K*!c 2mm o I <r)±Vft hhtz g-UlrbytW 
«lZtUtc. 2ST7«fflBff UtSL &S9<EJ68 
tttWTOl 5 0ml (»»4*-*t* 
fflt&. ) «*«fc«TLfc. 4tfLfcitS^<S^ 
#StL, fcfcu* (»5r) •«»**» L, 20OS 

WSWILfc. «Wi7 7XT*o/,:. rcSftffi* 

ft: KM: C% = 4 4. 7 6. H%= 1 . 88 fflfc 

€:C%=44. 50, H%=1. 92 

'H NHRTtlHKIIftMTkiC^ai . 

fc. 

[00 87 J (2)C!y 3 <BHHCT)(0£j£ 
217.2 ns(l mmol)c7)glycyl-*g]ycy)-g]ycine ethyl este 
r$\ 3 nW&mwt\.0$mC 2 h)*Jzm>Uzlk. fi 
Lo-9 % 805 mg (1 nirol)<DBHHCT£t03 ml<7)DMFg 

.s^kstl*:. sari «H»Bf L«i. mm 

**«tf+^100Bl<O10fS«RL^a»fctt^ tzffiT 
L, IST1 5»BBWf Uft. SdSfrfflU f$7RT'j| 
»^ftfc«a6Sr50alTHF-20n»l*-5«l»HCl« 
fifcS^U -WRffiLfcfiL S^S'fcJ:9THF£|ft 
£L£, *$ffi£«8^#«L. 5inlC07-fehy(CS^ 

Lfc&, 7tvysSrl9}fT^iooiDioio^.{:^RL 

ttA^XStttlLX: («fll*610 mg, iR$ti63.8X) . 
7HS#*r££: (CggH^Qjo^S), Calc. (», C=45. 
15. H=2.63. NM.38, Found CO. C=45.45. H=2.48. N 

[0088] Gly3(BHHCT»ipHB.5tU:0*SSB3SBt 
t^TS , pH9.0CO0.05Krris-HCLS«[(Ci5l0nM^S 

[0089] < 3 ) NHS-€ly 3 (BHHa)cO^fiS. 
191.5 mg (0.2 DUBoI)^GIy 3 (BHHCT)^ 43.4 mg (0.2 m 
Bo!)<7;N-hydroxysulfosucciniBiide (Sulfo-NHS)£2 ml 

m&wtzm*irz®. satm* loo. 41.3 *g 

(0.2 nuDoD^N.N'-dicyclohexyl-carbodiimide (DCC)£ 

mtz. mz-2ommtuc&. 4tfcSit<Dcure 



ix\ c <: z'&wz&iLmz uzmthitz 
<. ?>rt9%*mmwLz\zmhzti?z'% 

tz. 

[0090] (£KS$3) : 4-anino-butyric acidhBHH 
CT(0S a#BA(BHHCT) fc *h fcSul fo-NHS£ OjgftXX-f 
/WHS^A(BHHCr)<0£j£ 
£*££B3fc*Lfc. 

[0091 ] (l)BA(BHHCT)0£j£ 
167.6 ng (1 BBuoljiOeOiyi 4-ami nobutyrategfig I H 
1 g^N(C 2 H 5 ) 3 tJ2 alcO?6*iDMF(CjDi/wft. fthtltz 
805 ng (1 BD0l)<7)BHHCr^3 ni &jgDMFjgi8 

100 ■i^iojMWL«ttfc*^icanrL. $6 

KSST'l 54Hffl»Lfc. 4tfci»*«!L* a* 
Tft<ftofc. f»Wlfcifck3S:50 oltf)THPfc20 mltf)* 
fcW«BSBNc»*L. -WKLfctt* gEBOTC 
iOTHF*tt£Lfc. T»»S#«L. WOTtF^t 
SfrLfcft, T-fehygSJrlgffT^lOOnd^lOfg^ 
Lfctffl«fc«fcSrFL*:. itJBJrflWL. *Ti<ft 

&mitz (ttlttSOi*. JR$li63.12) . rcSftfftt 

(C3 4 H 2 3N0bF M S). Calc. «). 046.85. B=2.66. 
W.60. Found CD, 046.67; H=2.51, R-i.48. SK 
l HNHRT'4fig^tSil^5iIgL^. 

[0092] mmaMmj&±(r>mmzm?& 

ZttfZ'Z % pH9.OW.05H Tris-HClJgJgiCftl^SSI 

[00'93] ( 2 ) NHS-BA(BHHCT)Oa , fiJt 
174.3 mg (0.2 ranol)^BA(BHHa) fc % 43.4 «g (0.2 nmo 
l)cON-hydroxysulfosuccinimide (Suifo-NH5)^2* bIO 

9a»DMFcs*>L/ca, m&zimiiL 4i.3mg (0.2 

iraioD^N.N'-xlicycIobexyl-carbodiiDide (DCQ £fl0;t 
/L\ SaT20B5GBB¥Lfcft. ttfca* (DCUrea) £ 
oJMU r»^«L^. H4>*ifciF«*^DMFiS$ 

mz>zi%< tat i 9 >*9 n^mtwwmmz 
mhzttfZ'Zt:. 

[0094] (mm) : DTPA(BHHCT) 2 1 *tlb Sulfo 
-NHSk ^ffifiX^f yWWS-DTPA(BHHa) 2 ^St 

[009 5] (1) DTPA(BHHa) 2 ^0t 
4 ni nmmt. 1.5 g *>NEt,fc. 32 mg <ONH 2 NH 2 
(lnoD^^iJIStrilff LOO, f C(Z179 mg C0DT 
PAZfefcfo (0.5 BuoDiliDi, gST'2^fSgt}ifL 
fc. COgSlw805og(lBiDol)cOBHHa-4 o! DHF<7)S?8& 
^icffiTUc^, S«aT-l«HM»Lt. ®htitz® 

ioodi^k (90 ni H,ot. 10 masK^^gst 



m (10 m\CO nltf) H 2 0*^*6 ) friZB 

S2SS 4X^29.4%) . 7tS»?fS* : C 74 H„N 7 0 ? 0F 
28 S 2 , Calcd.a), C=45.38. H=2.83, N=5.00; Found 
(Z). O46.00. H=2.98, N=4.66. 
10 0 9 6] DTPA(BHHCT) 2lipH8. SELt^TkffiSiZSS 
tiCtW . pH9.0O0.05KTris-HCl»Ste5aM^ 

(0097) DTP A (BHHCT) 2 $r pH 9.07)0.05 M Tris-HCl 
MffiKCttfrl. t&it^oW&ztUX. DTPA (B 

hhct) 2 -eu 3 * iMaiatx+z vfrt fltx***«ra i 
tz. 05 ktmn^fYiviTpitz. zmmm 

*Jtol«Oj*sT*->fc. 

[0098) ( 2 ) NHS-DTPA(BHHCT) 2 <7)£i£ 
1.5 q) <08aW>MFfc. 0.1 nol (195.8 mg)<7)DTPA(BHHC 
T) t t. 0.15 bodo) (32.6 mg)tf)Sulfo-NHSJ; SrlOiTfll 
ffSWUfctt.' $ ££0.15 omolODCC (31 ng)HU - 
fc. »«>ftfcRIKI»t«»L. 3H-C2 0SH«ffl 

(BHHCT) ? S:«fc. NHS-DTPA(BHHCr) 2 iiMgi^ftO^^ 
[ 0 0 9 9 1 ( ) : NHS-DBHDA &1/NHS-DTPA ( BH 
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13.8 Bg OBSArl.8 nlflO.l WDffimmWi ( pH = 
9.2 ) fcfflKS*. tmj. 0.2 iHDWFfcSfrLfc 3 
0.0 mgONHS-DBHDA^rffiTUv: (BSAOT^ ySlZ^Lt 
2.4ft!) . SaT4.»HW Lfcfe £*>*8fc>1.0 

9. Sephadex G-50 Ty;U*ig^frofc. 
lil x 35 cb % jg&iBiSO M^NH|HCq,(pH«8.0) 

1 ■H*fc7 5*S'3>'MS». 350 nctf)!fi5tg£ 
■J6lfc. ao^flenmt:ffl^tl»i^S5 rat: 

mi^mmtzmitztz*. eM.so x 10* 

[0100] (i) WBMTWLfeBSA-JL^Dlf>>A 
^^9t£Ktt^ffHi : «Bffi«UE».0 x 10-6 
H> lutomtl.Q x 10-6 Mt • h 

/H-jRlfc. BS&*»«tt334 mTfc 1 ), 3bfc!fc*c 

[ o i o i ] (ii) mm<om : dbhbat-s^l^b 

fcSLfc. 

[0102] 

[an 



BSA(DBHBA>..-EQ , *£&0£ftk:arS£8&SfcCDK«f 



Solvent Intensity Lifetime's 

O.lH-Tris-HCl ( pH = 8 ) 85 414 

0.1K-Phosphate(pH=8) 100 489 

0.1K-Carbonate(pH=8) 95 432 
0.1H-Carbonate(pH=8.5) 

topo+SDS 300 617 

[DBHBA1-3.0 x 10° H, [Eu>*M.0 2 10" M 



[0103] KLtflSIW^ti »'>&tf-1gmmb IX 

WWti»^*<«r« t 
I 0 1 0 4 ) (i i i ) pH0)KV : 0. 1M Tris-HC! 
jRtLTffl^TpHSrSfl:?*, r^KSfrS'Vc. fits 
K$4>&Ktt3.0 x 10'* M, EuOiUEIil.O x 10"* M 
T'fcofc. pfr9.5Hi5T«JiaME. «5B»ttlc«* 

i o i o 5 j (i v) mmmmmfr : t*« &g 

8S«»T\ DBHBASaSBSAgffi5r^fl|«RL, B|fSWS?$ 
^^^aSS-l x 10** M, 5 x 10-7 m j x 10 -7 M , 5 



M*fc. SSUArcus 1232rfflv^c. 
[0 1 0 6 ] mmWit IX0A M Tris-HCl ( P H = 9.0 

)*ii!nfctt*. ^vw&nmm.o x 10-7 

BSaS<0«ST3.2x 10-'* HtV^ttffilSfftf 
^^it/C. £*»BSA0aWil.2 x MT*ofc. 
[ 0 1 0 7 ] 1.0 x lO" 5 M TOPOhO.OSZ SDS$-^tK).l 
M NaHCOjSrfflt^S^, a^Dtr^A^ffljgt IXU* 
liOl.O x io-» ttMT. rattOtoBK'Cl.S x 10 

- ,3 h. BSAoaKT5.6 x lo-^ nt^iwnwvz. 

[0 1 OS) (2) NHS-DTPA(BHHCT)j Jfflt^ 1 ^ i'llll 
jUT/U/^ y<7)m& : 10.0 *#>BSA£pH9.1tf)5 ml 0. 1 M 



sm&mi&izmi. mior>. 20 «nhs-otpa(b 

HHCT) 2 <W.25 0! DMF$S££*|:^U.\ 1£T2 
B#0fgtf Ucf*. Sephadex Wf>lr&\Zl OSf&BSA 

immy^mzmitz u x28 <» #7^ p h= 

8.0W.05 M NMC^ST'^l*:) . 1 nj]f077 
^v3>5:iRmL. 280 mD(:;fc(t£77?x3 X^Ktt 
Se^U g^U^BSA^SSJ^C. 330 nnCfc 
<tl>DTPA(BHHCT) 2 ^/U©3t^a (7.88 x 10* WKcr 

ntmmsmmmmx^mim. n=24o 

[0109] (i) BSA[DTPA(BHHCT) 2 } 24 -£u3^a^ 
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®mmm : BSAlOTPAtBHHCT),),,^**) Tris-HC 

Jk 9aa6flEai«BW6t»6Lfc. Tris-HCISST 
(i329 nniOljjg®*fc£i612 noOtifcffi^jSfi** 
U >JHI«WTttt*l«l. 327 n*Di 

igffi*«£fc611 nrtaBI6i*««*Wi. 0.1 N Na 
HCQj-0.05Z SDS-1 x \0r b M TOPOflgfcTli. 332 natf) 

[0110] 
[*2] 



WA[DTPA(BHHCT)i).*-Eu a -Sttcom5t«tt{:^r5*lft'lg»©^S 



Solvent 

0.05H Tris-BCl ( pH = 9.1 ) 
0.1H Pho$phate(pB*9.2) 
0.1H Carbonate(pB=9.0) 
0.1M Carbonate(pH=8.4) 
10" K topo+0.05XSDS 



Intensity (a.u.) 
465 
134 
106 

1103 



lifetiocxxs 
350 
437- 
402 

583 



(DTPA(BHHC7)2]=3.6 x 10* 1 H, [l«»*N.O x 10" K 



[0111] ?mm: 0.05 M Tris-HCigf jgflteffi 
WC % BSA(m?A(BHHCT) 2 ) 2r Eu5*»i8^«jmtt«CW 

pHeoittioiigBlESW t 9»»P*^« 



HDL, pW9<t>\,nz*ib. &m&t$m&tf& 

[0112] 
1*3] 



BSA[0TP,A(BHHCT)i]..-Eu*-»j8Ofi*»ttCfilJ5pBO»S 



PR 5.5 6.5 7.0 8.0 8.5 9.1 9.8 

intensity (r.b.) 76 95. 240 359 426 «4 441 
lifetineUs) 246 255 297 327 339 350 346 



foils) summmmmx ■. u«zm&m 
x\ DTPA(BHHa> 2 ®isBSAS«ti^j«RL, mm 
mmmztvfmmnzmt:. a*a 

t*OA<7)&g£l x 10' 6 M, 5x 10" 7 1 x 10" ? M, 5 

x io-8 h % oi^tisfts^ ^mmz^Khm 

iW^tc. XtttArcus 1232£fflU£. 
10114] mmt LT0J M Tris-HC] ( P H « 9.0 

■S* B»ra*)«ET3.6 x 10* 13 Mfci^ftailWW 
t#*>ftf:. ^^BSAOiRS(il.5 xIO-h MTfcofc. 
I 0 1 1 5 ] 1 x UP H T0PO^:0.O5% SDSfe*tr0. 1 H 



91.0 x 10-' ftMBr, eBCE^>aCTS.6 x 10 
" H M % BSA<7)&jgT'3.6 x lfr** MfcUpBjWIfcfl 
fc. 

[ 0 1 1 6 ] «4 (IDTPA(BHHCT) 2 £BHHCT£giUGEfc 
aHC^atraSJfcfcVvc % DTPA(BHHCT) 2 £ffl^£i8£<9 

KKIiBHHCTSffl^fcfflEgatJ: 9IK-3JK)Sv>SSK* J 
ft 1 ). HftC. DTPMBHHCDjii^^Wv^l^BH 

101 17] 
[SS4] 



(ft 6) 100-1 1 148 0 <P2 00 0-1 158 



PTPA(BHBCT).fc BHHCT* 3 fc t-t ©»SBS 



Label 


Buffer 


Detection licit (M) 


0TPA(BHBCT)i 


O.J K Iris-HCl 


3.6 x 10-° 




TOPO-$DS-HaHC0> 


8.6 x 10- 4 


BHBCT 


0.1 H Tris-BCl 


8.4 x 10-" 




TDPO-SDS-KaHCOa 


2.3 x 10-" 



[0118} (&fM6) : NHS-DTPA(BHHCT) 2 zffi t xtz 
X YV7 V 7 t'^XSA) z X 0 £ < ^^UffJTH&t 
[01 19)5 mgcOBSA£;5 mgC0SAr2 ml C0pH 7.1600. 

" i Myyisawssw8*»Lfca. 0.1 «i<oi 2 ^ 

K£jD;L 4 XTC-lftRfEStf, 2 mg60NaBH 

fctt*fc»LT2HB»fU:;8 n>10*&*£84 mgtONaHC 
ftSrDBifca, .NHS-DTPA(BHHCr) 2 {Cj: 9 IBRf 

1 HMmx-mmZMzmitz. ffiFF. 150 /i 

l«DHSW:»*Lfcl5 ng60NHS- DTPA ( BHHCT ) 2 

MlUz. 1.0 x 35 cn60Sephadex G-50#?AT\ 0.05 
H NH 4 HCOiS«TSraUc. «**:"t?«RW>330 
nifcfe««S3BK^iBt(8tlWLfekC6, SA ( B 
SA )(DTPA(BHHCT) 2 ) li mW®btltc. ffiJSfflt I 
T20 nt#7)NaN3 z. t Sil^^^«^$S^<7)««rffi 

<m 50 mgoBSA^joi^tt, wmmvtomf&z 

fiS<m 1 N HClT»«OpHtl96.5WWL, -20 fc 

(0120) (£$60(7) :NHS-BA(BHHCr)iffllr*5- 
(3-aaiino)allyl deoxyuridine 5' -triphosphate (AA-dU 

mom 

5 nig ^AA-dlTTPt h U 1 ol60pH 9. 1600. 1 M 

^K^@^?S(lS^t, JttflOO. 15 ng<9NHS-BA<BH 

hct)oo.i5 mi vmmz'&tizmitc. 

BBBfLfct*. Sephadex C-50*7AT-S»AA-duTPk* 
KEftinCSfrjHtU:. BS^ttpH7.5O0.01M T 

*T'-20t:?Gl£lfc. 

[0121) (mmS) :NHS-DBHDAifflV^hiv 
LfcSA-BSArffl^fcCEA (carcinoembryonic antigen) CO 
(.>&!£: 5 osCOBSA>:5 o#0SA*:2 mKOpK 7.1^00.1 H 



v yffi&mmzm'ifz. ztuzo.i nicoi 2 

/U7/Uft KMDjL 4 TrCHWK?*fcfc % 2 ngco 
NaBH, *toiSfiT4BSflttlU:. C^Sr. 4 Lco£*I 
«B*fctt*{:»LT20a«fL<r. 13 ml^Jfc(cki26 ' 
BgCONaHCOsSrjDi/cft, DBHDAKJ*Sf&0£^ 1 HO 
IW»rJKStfW*9.1fclWLfc. SWT, 160/ilcODMS 
0(:g^Ucl5.5 mg^f06-DBHDA?:^/?(:STL. *<7> 

ttm?\mtmuz. Rmmy^mtiz 
tx\ tt&v8mitm?ywBi#i&uz. 1. 

0 x 35 cmOSephadex G-50#5AT\ 0.05 M MdHQD^g 
STCSBLfc. gt8*Wt?S««0335 infc&lttS 
3tK^aa»^f»Lfcfci*. SA ( BSA ) ( DBHDA 

)w<ommt>hfz. ®m\t 1x20^^, 
m?yrt?mmwmzto<tz#). so^bsa 

rMfcg, §S^airt#K*j&<%ti>. 1 M HCl 
X18%mzfi6.5lzmi. -2Dt:TB»Ur. 
10122) (ii) 96-^x/U7-f?D;M ?-7l— 
HOS-f : pH 9.6600.1 WgBiTCt^ 
Sit hCEAtf'J ^n-t/Pffift«:7.5jug/«ll:JK>>t:a, 
% ^x;ucoS08^i;^uycov>f^D^^^-riv 
-h (PJuoroNunc plate) iZWult^itl. 4*C 

T'^x/l^lSffifrU;, £?x;UC5 X BSAk. 0.05 2 
NaN 3 1 . 0.9 Z NaCI £ ££fcpH7. 8*00.1 M Tris-HClg 
(Buffer 1) Srl00/zl?O#£U I*ST'30 min 
felt 4 jl*- h Uz. *60{£, TV- h 5:0.2 ZBSA 
k0.05 I NaN 3 i:0.9 2 NaClfcr^OpH 7.8O0.1 H Tri 
s-HCl«flS» (Buffer 2) fcTft&U -20TT46HS 

[0123) y±mitt#7U- V<7)v-f4 y?l 7 

Bv*y?vh*). »^ftfcri/-m-2rcTi y« 

[0 1 24 J <iii) fii*cOt^tWt:"0.5 nl(2.4 og 
/Bl)ORabbitjRh hCEAffift}§tf[ (Dako-innnunoglobulin 
s. Denuark) r3LCO±l^*(C^LT 4X:T 2 4 B$f^-f 
02SxML^ 0.5 uWmzttoitz. ftbtlfziS 
8.4 ogONaHC03k6 Qg60sulfosuccinimi<JyI-6-(b 
iotinajnido)hexanoate (NHS-LC-Biotin, Pierce Chen. 
GOfcfclDi. ISTlBSHJBf Lfctt. 4 4 CT'24l^ 




0.25 g NaN 3 mizti IT fC? 2 4 BSfiJ-f o 2 BiSffr L 
fctsL 10 mg<DBSA£jD;L 4Ay77-fe4«CflM*&4 

[012 51 (iv> CEAC94 A/ T -y -fe >f : Buffer If 

yWiGUtBuffer T2»fcSK>fcft, HSWBflUr. 
[0126] 3-f^^/D^y/8^x;P 
f:50*if ocewSS (MNin&vMdJUtyr 

5 Z Tween 20££frpH 7.8*90.1 M Tris-HCl (Buffer 
3) T2EL Tween 20££4fcV*H 7.8tf>0.1 M Tris-HCl 

( Buffer 4) "CI h jfcft Uc . 

[0127] Buffer 2T100IKaW>fct*t yfl#? 

l«B^f>*a^-hLfca, Buffer 3 (2®)i:Buffe 
r 4 (\®)X'?ls-himtfz. 

[0128] 2.5vg/*UZ%lX o Buffer 2f»tofcDBH 
DAgf$SA-BSA*§&£, 50/x If 0?xMC#£U 37^ 
■C5WMBM h LfctSL 0.05% Tween 20zr#O 

PH 9.W0.05 H Tris-HCl (Buffer 4) t«>xA'*5Bft 
l\ SCTween 20£Si*V*pH 9.K90.1 H Tris-HCl 

(Buffer 5) T*x/U&20«»Lfc. 

[0129] ft^SWU- h«t^)4 iSfflt'^ia 

[0130] *a$iCfflv^^HirBS3Kffl«gl«iAr 
cus 340 M0)**;>y>TJVlsX%m 

tUSHtk U 615 no <?)%%m&z:W%Uz. fil5t& 
ft : Delay time = 200jus, Window time = 400/zs. 
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. [013D a 7 ^/7^>-k+ sozmmzith 
t. z^mx-mmme pg /«it'&o£. ci-oh 

JxS7v±4%£b}tL 1000e<OaS£T'&o)t. 
[0132] BCIfc jOT^TittftftUHHa 

bfr^tz. 

[0133] Z0)7v*4<Vm* (accuracy) *m 

i.^msimzfTsitz. ^ttimyTfrT'itM 

[0 134] $A>C77-fe>fOSJg(precision) £«ft 

/PJAll^ ^OSSft^S (coefficient of variation , 
C.V. (Intra-assay) . ifcglttfc, 40<9g 

o^xK*U:) , ^^SaMS»«r*y>fc (Inte 
r-assay) . KO^zMiZ^Lt:. Intra-assayT'ii3 
-7 2, lnter-assayTtt&-9 It. MttzSOttmk 
z$itz. 

[0135] zwTv-tJ&kB&oxyfJ <M Ay 

T"/4z4 (Enyme linked imnonosorbent assay , ELIS 
a) fcoflBMttttHLfctlJIfe. EBfcSLfc. 30i<0 

[0136] 
(«5J 
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(0137] 













C£A , Dg / ol 




Added 




found 


Recovery , I 


— 


* 


15.5 




10.5 




23.7 


91.2 


53 




78.2 


114 







3.4 





10.5 




16.0 


115 


53 




66.9 


119 










. 15.3 




20.1 


102 


78.5 




101 


122 






3.1 




15.3 




20.9 


112 


78.5 




98 


120 - 








[*6] 


intra-assay£. fnter-assayCDRflt 




Intra-assay (d*5) , CEA,n«/aL 


inter-assay U=4>> CCA,nj/nl 


Staple 


Heao 


CV,X 


Sasple Mean CV,X 


1 


1.2 


6.8 


1 6.4 8.6 


I! 


5.8 


2.0 


II 15.4 6.8 


Ill 


53.5 


3.2 


HI 51J 6.T 



[0138] (%mm) NHS-0TPA(BHHCT) 2 tfflv^fc 

at ha-fetoprotein mmmwstttam^iM 

fi&gjf :0.4 mltWrfiit hATCftgfc {®m 
fl*JK-0.5 ng/oJ. ?yA*?gjg=6-3 us/ml, B*>< 
4*T*MJffiflr) $r3LcO±Sirts*<:«LT4 , CT2 

[0 1 3 9] 34 tag toHCD^Joi. 0.1 M Na0HTi§S<9 
pHSr9.1«:BfiLfctt. HBf LOO. 5 mg NHS-DTPA(BHH 
a),-0.4 nlx^y-;i,S««rtt^lzijrFLfc. 2fflT 

miaigffL^a. Sephadex (r50y/MPJ§lCj:9« 

9 wt> t L£ . 

10 14 0] g|B? W<?8ffi*&*>, 330 nmtfclt* 
grltSL/c(330 ria(:fc*t*DTPA(BHHa)^tyl«je 



$81*7.88 x 10* IN cr>). »«*:"*7««Sfc20 
ng BSAtlO mg NaHjJrjDifctt. 1 M imiSSOpH* 

6.4tcps5L. -arcrwru:. ttz. watmmmz 
[014 1] wm>mm<u>sTv*4izfeo&i 

fc. 7.0 x 10-7 M EuC.l3-O.2a: BSA-O.tf NaN3-0.9X NaC 
Ir^trpH 7.&O0.05 H Tris-RClT200fS*RL£&, 
SfflLfc(«aSffi<:l^l^fPA(BHHCT) 2 ^igJKIi 
153.5 x 10- 7 H) . 

1 0 1 4 2 ] tiMofzt). mnimxatmmi 
h t * ? \zmnwmAma# tmitz. 

[0143) AFPCQ^f A77-yM : pH 9.6*00.1 M £ 
KgS^STISt hAn ) */7o-trt'ffi* (Biostrid 
e. inc.)£5 jug/ml iCftRl&flL %-well nicrotite 
r plate (Fluoro Nunc) <F>%<1 xMZ\O0u\i t ^& 



[0144] 0.05Z Tween 205**tfpH 7.8<O0.05 M Tri 
s-HClffiffi (buffer DX'li.frz 2@ft# UzUt. pH 
7.8<O0.05 H Tris-HClgS (buffer 2)T'HI: 1 

. 

[ 0 1 4 5 ] t hAFPg«Sffiy y-XJiH BSA-0. 12 N 
aH3-0.92 NaCl££OpH 7.8O0.05N Tris-HC!gS£ffi 
HT. «l^t hAFPg$&& (Dakopatts, Deniark)£$ 

[ o 1 4 6 ] zMzsou \wmm$ 

tmi. 7rCVl*tiB4>*x<-hlt:1k. buffer 
1T2@8»U buffer 2? 1 BftfrU;, «x/W: 
«R L^flmH!iAFK%tflESiS&50iLc 1 L . 3TCT 

1 B$fg>f y*jL^-M^tt, 0. 05% Tween 20££trpH 
9.1A0.05 M Tris-HCJ&ST'40a# IfcflK fOii 

1Z34T&9. Delay tiroe=0.2 ms. Window time=0.4 o 
s. 

[oi47] mmm\ \;)±<nmt£<nix\ 
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[0148] AFP 4 A/77 : Bfc. BHHCT- 

Etf'TWUrStfP a#fc. DTPA(BHHCT),-£u3»t1 
91 LfcSAFPfift i * «l >fc BflSfflffSfrr A > 7 7 * 

[014 9] A 7 7/7^ VK^^7*/K7)3 SDrfctfJI® 
*kLT*ftfckC*. BHHCT-Eu 3 * THIS L fcfiiAFP tfl 

*tHv*»aio.OT ug/*\m&mmt>ti. dtpa 

(BHHa) r Eu3*T^L/^m»^fflV^3ffl^0.03 

%%zmz*it:. akifrkbfrhi it, dt?a(bhhc 
T) r Eu3* rgaiL^RAFpa*&ffli^asoa3£5ftK 

liBHKCT-Eu 3 * THIS L fcfltAFP Si**J|^£«[&0&3t 
Sgi , )4^at^l^Z^LT. A^^^yKii 
tt:2.5»S<*o*:. 
[0151] 
[*7J 



BHBCT(OtOTPA(BHHCT).(n)'e»aLfe»AFPtt»£«l>fcAFP»S©H;« 



Cocc. of AfP (i«/d]) 


Intensity (J) 


Intensity (!!) 


HID/HI) 


100 


9364 


39982 


4.27 


10 


1409 


6556 


4.65 


0 


440 


1110 


2.52 



[0152] 

[jwwttMt] xmizxtuf. mm*iz%%izm 

tSMtf'&t>tii. ft^xmrnzfrfrimzmm 

&o*>Mft % wstmmm. 

m&£mttn>wx't>i. zhiz. mmznt: 

[ o 1 5 3 j *mtzthu, *mtzfrfr*%i 
mmffizmiztizi vmstitzm 

fit) Srftia-f^yfcRlDS^Ct^iO^SizlcS 
fro****?*. tai^tftttt(:ftii£j0*ftj:g 



SLOT**, 

[01 )*mfm&mzirfrhmrm&coit&mz 

[02] ^^^ntswt:^^ . Gl y 3 (BHHCT) *h 
^SttXXf /UNH5-^ly 3 (BHHCT)^««6S*tHT* 
*. 

[13] *Xn^»tMIC«4>& . BA'(BHHCT) fc i tW 
SttX* r J WfflS-BA{BHHCT) ^j£8=£ ^"fET'* £ „ 
[04] **D^5BS«I(C**6 % DTPA(BHHCT) 2 i:NHS- 

mmma^mzKtmx'hb. 

SS^ffig (Ex)£&3fc (Ed)*^7 h/U£*tt2T'£ 
6". (DTPA(BHHCT):) = 3.6 x 10" 1 M, [W) = 1.0 x 
10" 6 M. 0.05 M Tris-HD buffer of pH 9.1. 

[06] *m^mm\zf^b^i,j7^^vnt > 

tiKm&t*t®x'hh. 

[07] *m<nmmizi)*frb. tm>7fr£$& 
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xwMAST'jtj (aisA) i<mmim ^^Ty^^xhtvummmnmA^ 
[09 ) maw'T^itzwmi&tms-vi?m 



[0i] 



NHj 



NM -CM} 

j {CHjCO^O 

| (CHjCOfeO/AJOj 
COCH, o 

r cH '-Q-0"^" CHj 

COCH) ( 

c s f,coj& 

NaH 



H0,C-^ 



COCH, o o 

N-CHj-Q-Q-C-CHj-C-CF, 



r 0 * "Q-O-c-cns-c-c^ 

C0CH ' (D8KDA) 



OH 



COCH, o 0 

^ " °* "^©"O - C " CH, - C - C,F, 



(NHS-08HDA) 



[09] 



45000 



1O00O 



1000 




0.1 1 10 100 
Cone, of AFPfng/ml) * 
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(02) 



0 0 0 

II II 0 

C 2 H 5 0- C - CHjNH- C - CHjNH - C - CHjNHj ♦ CtS02 




0 0 0 

H n u . 

C 2 H 5 0 -C~ CHjNH -C- CH 2 NH - C - CHjNH - SOj 



0 0 0 

U U fl 

HO - C - CH 2 NH - C - CHjNH -C- CHjNH - S0 2 



0 0 




0 0 



0 

JTVOH 



0 
DCC 



Na0 3 S-^Y 



0 0 

n ii 

C- CH 2 NH - C- CH 2 NH- C - CH 2 NH - $02 



0 0 




0 0 




(2 3) )00-l 1 1480 (P 20 00-1 158 



[B6] l®7) 




Cone, of CEA(ngAnl) by ELI5A 

i vif-f a -c a / 7 v * -r t oiesatt 



(5l)Int.CI.? 

C0 7D 207/416 
C07F 5/00 



■HE* 



FI 

C 0 7 D 207/416 
C 0 7 F W 00 



D 
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Ft-Mm) 2G054 AA06 CA21 CA22 CA23 CE01 
CE10 EA03 
4C069 AC1 AG2 BB02 BB17 BB34 

BC12 BC18 
4H006 AA03 AB92 

4H048 AA03 AB92 VA11 VA20 VA30 
VA32 VA40 VA42 VA70 VB10 
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